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Abstract (Basic) : EP 676461 A 
The use of spiro cpds. 
is claimed. In (I), Kl, K2 
Also claimed are spiro 
devices contg. cpd(s). (I); 
(lA) , A, B, K, L, M, N = R- 
R-Q-(CH=CH)n-(T)m-, R1-(CH= 
R2R3N-; and A, B may also = 



of formula (I) in electroluminescent devices 
= conjugated systems. 

cpds. of formula (lA) ; electroluminescent 

and organic electrolximinescent material. In 
•Q- (T) m- {CH=CH) n- , Rl- (T) m- (CH=CH) n- , 
=CH)n-(T)m-, Rl-(T)p-(CH=CH)n-(T)m- or 
a 1-22 C alkyl, alkoxy or ester gp., CN, 



N02; Ar or -0- 




- (a {het)arylene gp. of formJ 



(II) ; and T = a 



(het) airylene gp. of formula (III): Ar = phenyl, biphenyl, 1- or 
2-naphthyl, 2-thienyl or 2-furanyl, opt. mono- or di-substd. by R; m, 
n, p - 0, 1, 2 or 3; X, Y = CR or N; X = -0-, -S-, -CR1R4, -CH=CH- or 
-CH=N-; R, Rl, R4 = H, a 1-22 C alkyl, alkoxy or ester gp., CN, Nb2, 
-NR2R3, Ar or -0-Ar; R2, R3 == H, 1-22 C alkyl, Ar or 3 -methylphenyl . 

USE - (I) are useful as displays, e.g. control lamps, alpha-numeric 
displays and direction signs, and in optoelectronic couplers. 

ADVANTAGE - (I) have good solubility in current organic solvents, 
in^roved film-forming properties and a much lower tendency to 
crystallise out, which facilitates the prodn. of electroluminescent 
devices and increases their life. The materials have much better 
thermal stability than other organic electroluminescent materials. 
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Gl 


Gl 


G5 


65 




Gl 


Gl 


66 


66 




Gl 


Gl 


67 


67 


XfcrD-430 


Gl 


Gl 


68 


68 


Xt?D-431 


Gl 


Gl 


69 


G9 


Xfcf 0-432 


Gl 


Gl 


610 


610 


P-433 


Gl 


61 


611 


611 


XtrD-434 


Gl 


61 


612 


612 


XtrD-435 


Gl 


61 


613 


613 


XtfP-436 


Gl 


61 


614 


614 


1 • tort A AM 

Xfc!D--437 


G2 


G2 


62 


62 


X t:D-438 


G2 


62 


63 


G3 


XbrD-439 


G2 


62 


64 


64 


XtfP-440 


G2 


G2 


65 


65 


XbrP-441 


G2 


62 


66 


66 


XbrP-442 


G2 


62 


67 


G7 


XfcrP-443 


G2 


62 


68 


68 


XtfP-444 


G2 


62 


69 


69 


XtrP-445 


62 


62 


610 


610 


XbrP^146 


G2 


62 


611 


611 


XfcrP-447 


G2 


62 


612 


G12 


XfcfP-448 


G2 


G2 


613 


613 


Xtrp^9 


G2 


62 


614 


614 


Xb!P-450 


G3 


63 


63 


63 


XtfP-451 


G3 


63 


64 


64 


XlfP-452 


G3 


63 


65 


65 


XtfP-453 


G3 


63 


66 


66 


XbrP-454 


G3 


63 


G7 


67 


XfcfP-455 


G3 


63 


68 


68 


Xt:P-456 


G3 


63 


69 


69 


Xfc!P-457 


G3 


63 


610 


610 


XtrP-458 


G3 


63 


611 


GU 


XtfP-459 


G3 


63 


612 


612 


XfcfP-460 


G3 


63 


613 


613 


XlfP-461 


G3 


63 


614 


614 


XtfP-462 


G4 


64 


64 


64 


XtrP-463 


G5 


65 


65 


65 


XfcrD-464 


G6 


66 


66 


66 


XtrD-465 


G7 


67 


G7 


67 


XbrP-466 


G8 


68 


68 


68 


XbrP-467 


G9 


69 


69 


G9 


XtrP-468 


GIO 


610 


610 


610 


XbrP-469 


Gil 


611 


611 


611 


xtrp^7o 


G12 


612 


612 


612 


XtfP^71, 


G13 


613 


G13 


613 


XhfD-472 


G14 


614 


614 


614 


Xb:P-473 


H 


H 


63 


63 


Xt:P-474 


H 


H 


64 


64 


XfcrP-475 


H 


H 


65 


65 
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45 

XfcrD-477 H 

Xfc!D-478 H 

XtfD-479 H 

XtfP^l H 

Xh!D-^2 H 

xtrn^83 H 

Xt!D-484 H 

Xt:P-485 Gl 

XtfP-486 Gl 

XtfD--l87 Gl 

Xtrn-488 Gl 

XtrD-489 Gl 

XfcfP-490 Gl 

XtrP-491 Gl 

XlfP-492 Gl 

XtTP^QS Gl 

XtfP-494 Gl 

XtrP-495 Gl 

XfcrP-496 Gl 

Xt;P-497 G2 

XhrP-498 G2 

XtfP-499 G2 

XhfP-500 G2 

XtrP-501 G2 

Xt:P*-502 G2 

XfcfP-^3 G2 

XIfP-504 G2 

XbrP-505 G2 

Xt:P-506 G2 

XlfP-507 G2 

XbfP-508 G3 

XfcfP-509 G3 

XlfP-510 G3 

Xfc!P-511 G3 

XbrP-512 G3 

XtfP-513 G3 

XtfD"514 G3 

XfcfP-515 G3 

XfcfP-Sie G3 

XfcrP-517 G3 

Xt!P-518 G3 

XtrP-519 H 

XtfP-520 H 

Xfc:P-521 H 

Xtrp-522 H 

XtrP-523 H 

XlfD-524 H 

XlfP-525 H 



H 


G6 


G6 


E 


G7 


G7 


H 


G8 


G8 


H 


G9 


G9 


H 


GIG 


GIO 


H 


Gil 


Gil 


H 


G12 


G12 


E 


G13 


G13 


E 


G14 


G14 


G3 


G3 


Gl 


G4 


G4 


Gl 


G5 


G5 


Gl 


G6 


G6 


Gl 


G7 


G7 


Gl 


G8 


G8 


Gl 


G9 


G9 


Gl 


GIO 


GIG 


Gl 


Gil 


Gil 


Gl 


G12 


G12 


Gl 


G13 


G13 


Gl 


G14 


G14 


Gl 


G4 


G4 


G2 


G5 


G5 


G2 


G6 


G6 


G2 


G7 


G7 


G2 


G8 


G8 


G2 


G9 


G9 


G2 


GIO 


GIO 


G2 


ai 


Gil 


G2 


G12 


G12 


62 


G13 


G13 


62 


G14 


G14 


62 


64 


G4 


63 


G5 


G5 


G3 


G6 


G6 


63 


G7 


G7 


63 


G8 


G8 


63 


G9 


G9 


63 


GIO 


GIO 


63 


Gil 


Gil 


63 


G12 


G12 


63 


G13 


G13 


63 


G14 


G14 


63 


G3 


G3 


H 


G4 


G4 


H 


G5 


G5 


H 


G6 


G6 


H 


G7 


G7 


H 


G8 


G8 


H 


G9 


G9 


H 
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4r 



XfcrD-526 


H 


GIO 


XtfD-527 


H 


Gil 


xtrn-528 


H 


G12 


XtfP-629 


H 


G13 


:^hrp-53o 


H 


G14 



[0 0 14] *5!Wfcfiei'ifieffl$n.5xfcrDfl:-&i&«, 

*r«-&ja©Sipf^MIS. Honben-Weyl, Metbode 

n der OrgaDischen Chemie (methods of organic cbenis 
try). Georg-Thleme-Verlag, Stuttgart* J;rM. Weiss 
berger and E.C. TayioriHfto "Tbe Chemistry of Het 
erocycl ic Compounds"!^ "J —Xoy&^UMXzWk^txx. 

[0 0 1 5] (I I I) T^3n-Sit-&«&H. 
tf, ■5-0'&J^*t{f5^(jR.G. Clarlcson.M. Gombergic j; 0 
I. Am. Che«. Soc. 52 (1930) 2881l:E«$nTV»-5 

[0 0 1 61 S (I I I a) n^C^im.. 9. 
9' -Xt;Dt7;i':tV'>©2, 2' , 7. 7' -ft© 

«. US5,026,894#fla) *>601S!bT. J&Sl^J, 9. 
9' -xeai;7;i':^-l^>0 2. 2' , 7. 7' (40x 

it (1 1 1 b) ©^b^tttt. mx\i. S6 ( I 

I I a) 0-ffc-g-«»d:ra«©:^FS{rj;-3T. K^^c*l^t^ 

fl:^a§ijt&, 2. 2- ^it\t7. 7' m^snit^n 

H. Welsburger, E.K. Welsbnrger, F. E. Ray. J. Am. 
Chem. Soc. 72 (1959) 4253; F.K. Sutcliffe, EM. Sh 
ahidi, D. Faterson, J. Soc. Dyers Colour 94 (1978) 
306*i;t;G. Haas.V. Prelog, Helv. Chin. Acta 52 

(1069) im^ms] o 

[0 0 1 7) SC (I I I c) ©jfc'&ifett, m^it. 9. 
9' -:^\iU\iy}U:tl^><0 2. 2' tt«5?:/DAfl; 

V, m>T. 7. 7' &^i>7±^jvitu m^^x, {b 

(I I I a) \ZMVX<DRfS.i:^m<D:^m\Zi:-3X 

[0 0 1 8] ^ (I I I e) ~ (I I I g) (Dit'tVs 
\t, «!9A»i. y^yftl\fyjV:i-U><DmmziS\,^XM^f3i 

-t?#, 2, 7--;?>^Dtxi;Dtf7;i/:i-i^> 

e. 2. 7->7:fD^:Xtfa:7;l.:tl^/>'i:2. 7 - J? 
2, 7-i;*;ki}?xh+>^7;i^sM^/>©tefflfcJ:-3T 



(25) ^^fBisp? - 2 7 8 5 3 7 

48 

GIG H 
Gil H 
G12 H 
G13 H 
G14 H 

ee) ©2' , 7- mt. J>CVi"C, SfcJiUT, S6»CO« 
(00 19] SK, L, M. N©^J«Ctt. 1. 4-7 

xriu>ai«»-r*fl:^«»ct>t»Ttt, w^ni. de-a 2 

3 44 732. 24 50 088. 24 29 093. 25 02 904. 26 36 6 
84.27 01 591 iS^Zf27 52 975&#figL/ ; tf'J5':^>- 

2. 5-5?'f;w»*wr%fl:^<»lc-:3(,^Ttt. DE A 26 

41 724*#fl9L : fc:>J>?>-2. 5->?'r;WSS:fr« 
fb-^tfeC-^ViTli, DE-A 40 26 223*5 j:t/EP-A 03 91 2 
03*#JiaU, tfuy>'>-3, 6->?'f;i.S&;t-r^.fl; 
^ftfc-^V^rtt. M-A 32 31.462*#RBL/ :3S'S»|*J: 
r^3??^#i^©lfiftJg^lCt>l'iTtt. N. Miyaura. T. Y 
aoagi and A.SuzuliI in Syntbetic Commooi cations 11. 
(1981) 513 to 519. re-A 3,930.663. M.I. Sbarp, W. 
30 Cbeng. V. Snleckus in Tetraliedron Letters 28 (198 
7) 5093; G.W. Gray in J. Chem. Soc. Perkin Trans I 
1 (1989) 2041*J;iniol. Cryst. Llq. Cryst. 172 (19 
89) 165. Mol. Cryst. Llq. Cryst. 204 (1991) 43and9 
1; BP-A 0.449,015; WO 89/12039; TO 89/03821; EP-A- 
0. 354, 434?£#fla-rntf i Vi. 

[0 0 2 0] i?m»i;vp>m. ifm»\i9'^>m. 5? 

sift b: 'J 5 >m^^zfi^mm t: u :$^y>m<Dmm\t. 

WAtt. A. Weissberger and E.C. Tayior(editors)iC 
«t* "^e Chemistry of Heterocyclic Coiiipoands"i'U 

30 -x<omm/3.m\zmmtinx\,^^. 

(0 0 2 1] *5i69gtC«e^«. (I) . (II)*5J; 
Xf (.1 I I) T«sn«.xfcrnft^i»tt, xi^i^bo;!' 

^^■t>7.«ntvxmm-stu -rftt^^s -ensa. 

xi^i/ ha)vs.:^±>x^mzisn^mftmtLxmm 

mf^miz. 3l6*«lfr«j:t©T*«xWirhD;i/5 

^±>xttn (56?t««, mytm) xs>o, 

(Injection) S5S:A (S^^aAfe®. i|#ffiA@) 
*J:r;/*fctt, IE:feJ;t//*fcttft©S^?f©SH!)^Bfe 

40 firs (m##«i«!pt. fi#»«»jB) wwTt***. 

[0 0 2 2] *56WICfle5x^i7 i-n;i.5^-fe>x«« 

±<«JI>U;S:V»<b-&«j©5SJfca;«c«icJ:^T, *±ac. 

»*«:*:ffl©ii:*:S^-rc:t3A*s^<© 

[0 0 2 3] bfcjCitoT, *:5!?g}±. SaTai5£Lfc4 
0 0~7 5 Ona©««©5!3tS;*c®*t. *aSfi»C5t#U 
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tC. ^<0|B«3«ffitJti5!LT. 1 5 %aT«iJ>-r-5W«l 
<tt. 1 OXKT. WC»*b<tt, SXKTTftS. 

CO 0 2 4] ^m^^nmrnt, »*L<tt. 

[0 0 2 5] Ufc*JoT. Sfc, SC (I) . 

is: (I I) ;fej:tx/*)Sitt (III) r«$ns-8t± 

feAVi. ;iOJ:5;S:X^i^hDjl/S:?.-fe>X«BO-« 
m^\i. US 4.539,507^J;i:niS 5.151.629 

5^ffl^:i&:< tfe— -^tt, aiW(transparent)T*S. 

M«, Al. In, Mg/Ag-P**. m^fiTy — V 
tt. «*tf, Au*fcttITO G1W»K, m?Ht, ^ 

[0 0 2 6] »fPfc*«riT, *y-Htt. 

SttSSrfrl/T, ffiSC^Krr-S. «?m«iltl83t)i 

[0 0 2 7] XUif hn;i/5*-fe>xil«tt, 
gajB?q(self-illuilnating)5^-fx:/^-1*3!?^, MA 

3>y-'f >ibT, Mmw3fe*^*-:^9-(opto-clectr 
Mle eoapIers)ic:&fr)Tfi!ffi$n'5. 
[0 0 2 8] 

cm*, *3fiw«iB3rr-6fc©'cttttv>. 



1*HI¥7-2 7 8 5 3 7 

A. W^fl:^* 

(a) 9. 9' -XtrDhr7Jl':ri'>©^fiK 
aS5?&aiSS«;tfc 1 U ^/ h;i/©HS75X3T, T)V 

Oigt*. aSlfc, 1 2 OBlWftjliS^X^il^X-T-;!.* 

itfi). 2-:/Dq6v;7xxjP6 2g&ttj»s;x5^;vx 

-7^;P6 Oiilfc»»$-e:«,. il©»«©«ll ObI*, 
7xxju»«t*«T»lirr<5. »lD*^7Ufc«. jB« 

6 tC 2 «fiaii»»*1i-5. 
itlRUfc9- (2-lf7xx;W -9-y)V:irV 
/-;i'©«ftV^*5/'>A«#:«rK5l«iib. >J>«OX 

-■ T^jt'Tift^-rs. ifiYfc;r>^x'>A4 ogs^^-ra 

6 0 4^«H!l#«> »««n&9- (2-lf7xx;W - 
«»-r<5. J*CVJ-C. Jk»»5 0 0Blfc. S£j»Ufc9- 

(2-b;7xx;w -9-7;i'*wy-;i'««««iirr 

»B3-ar. M^-^nitQ, 9' -XlfDb:7Jl/:tU'> 

x^'/-ji'*^e.©s<eftjcj;or. «:» 

«fA (b-P. 19 8*0 tUT. 9, 9' -XlfPlf7 
JP:tW'>6 6B (2-:/ntlf7xXJWSl|n»8 OX) 

[0 0 2 9] (b) 2, 2" -i^:fnt-9. 9' - 
Xk:Dlf7;i':^P>[P.K. Sntcliffe,H.M. Shahidi. D. 
Patterson. J. Soc. Dyers Colour 94 (1978) 306] 
9. 9' -XtfDi;7;i/:tU>3. 2 6g(10. 3bbo 

i) &m{b/.^u>3 0m\\zmmiy^ mmtvr<DFe 

CI. («!*) SagtB^-r-S. SlS79X3tt?t*>S 
%ei$n-&. ii[fl^;>(^l^>5Blf©j|«l. 12b1 (2 
1. SbboD &3 0i)-|BI)9»ttT»#L.«:3»»S«T»J6Dt- 

2 4mm». #snfc«^jsf«*fiaaNaHco. 

m& (m-p. 2 4 0*0 tUT2^:/D*fl:^H»3. 4 5g 

(7 0%) **»&n4. 

[0 03 01 (c) 2, 2' , 7. 7' -T^h^r/D 
^-9. 9* -7.\£a\dy}l^U> 
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9. 9' -%\iuMy)V*V>Z. 16g(10. Onuno 

\)<O^Vc:f-^VyZ0m\mWi\z. »|*F e C I » 8 Omg 
(0. SmmoDSm, 5nlia'ffc;p<9^^>*0*^ 2. 

imi (4 iBBoi) *i Qi^mf^yixmy^wr^. ^wl 

■5. xh7:/D*fll^«)6. Og (9 5%) 

[0 0 3 1] (d) 2-:/^D^-9. 9' -XMUM 
y)V-:^V>h^XS-2. 2' , 7-hU:/nt-9, 9' 

[0 0 3 21 (e) 2. 2' -5?->Ty-9. 9*- 

;^t:atr7;V;tV'>&:frl/T<D2, 2' ->':/Dq&- 
9. 9* -7.\ia\iy)Vri-U>ifii09, 9' -XKD 
tf7;i/:tl'>-2, 2' -z^tl)V-^>m 
2. 2' -v':/D*-9. 9' -7s\m}d7)V:tU> 
1. 1 9g*J;l^CuCN0. 54g€:, DMF Sal*, 

6^ra»n»ss5-r*. #en«>afio®-&«i*, *2o 

ml'I'OFeCl. (*fP«) 3gtm^Wtl. 5ml i:© 

o-roicfcso ii5ja*»ii>cs 
tf. 1 oj«3fis©NaOH*«f?arcifc#-r4. 

»«H2 1 5~2 4 5"C) , 2. 2'->?v'T/-9. 
9' -XtfOt^;!^:^^^^ 7 2g (8 0%) 

ns. 2. 2* -j?s^7y-9. 9* -xi;nii7;w:r 

l'>3 g*3 0%!a«®NaOH*^iat2 Sml^it^X 
^'/-;l'3 OBlt;i:t>t6^MaoSK5Sif£-rs. XtfatT 

{*:i:UTi5tHU CinS, ffliiU 2 5%^S®HC 1 

:infcJ;D. ee©ttft (111.P. sret;, ira*>h 

1 6 8 5CD-' C=0)2. 2g (6 6. 6%)*t#^n 
■5. 9. 9' -7,lfDtf7;W;fU'>-2, 2* , 7. 
7' -7^h7*JV#>»tt, 2. 2' , 7, 7' -xh 

[003 3] (f) 2. 2' ->'7-fe?')l'-9, 9' 
-Xi^a\d7)V:t\^>i^VT<D9. 9' -;^b!Dt;7 

W>*>e.«) 9. 9' -7.\dU\iy)l:tU>-2. 
2' -J?*JI/jH>K [G. Haas, V. Prelog. Helv. Chi 
B. Acta 52 a969) 1202; V.Prelog, D. Bedekovic. He 
Iv. Chin. Acta 62 (1979) 2285] 

9. 9* -7>\:fD\iyjV^U>3. 1 7g©ji7K-Jiftfl: 
^«3 0Bli8iaciClKI&jitjR;4cAlCl«9. Og'&maV 
fcSv «»UJS:*t6, 7±9-)V9a9-i 58g«> 



(27) ^piln¥7-2 7 8 5 3 7 

52 

M^-mitsimsBimmt, i o^^m*»itT}«TiB^. 

T. s5l5!S£@U, 0*CT, JKl 0 0g*J;tX2NffiK5 

1?>/»KX5^;I' (10: 1) SfflViT, 

0. 2. 2' -$?7-fe5';i/-9. 9' -XtTDt^;!';*- 
l'>3. 62g(89%) (i'nnJl>;i'A/»KX5^Jl' 
*»&SilSa<. m.p. 2 5 5~2 5 7'C) t2-7±.9-}V 

10 -9. 9' -7.\f.n\fy)V^v> (i7DDjH;i'A/'^> 

•l?>3»>6SilSS. B.p. 2 2 5*0 2 0 4Bg*J^6n 
[Sfc. {;n^Vif'7y^-\zXt\\i. 2. 2' , 
7 - h>J7-fe5^;l'-9. 9' -XlfPlf7;i':tW>(m. 
p. 2 5 8~2 6 0*0 *5.ti;2. 2 ' , 7. T -"r 

h97^if-)V-9. 9* -;^ent:7;v*w>(B.p. > 

3 0 0"C) SKx5";v/'\=*^-y->*» 
ewiisawig-cfcs. ] 2, 2 - . 7-h'jT-tg^;i'- 

:feJ:af2. 2' . 7. 7* — rh9TH:g^;V-9. 9* 

Jfe*7. 2g*, •eixT^SClC. 2, 2' --;^T-feg^;>- 
9. 9' -y(,\:a\fy}V:fU>3. 0g©^SJ?:t^1>- 
O'er, a»U;^*«6. *K^I;:>- h U ^/A 

6. ogo*3 OBifiSjK»c:«T»air<b. ^s-ea6c 
mm«tm, ai»:ft»6j»«tc, *2 0Bicjg»ufc 

XA(b.p. 3 5 2*0 tUTiOg. 9' -;:^t!Dfcf7;i' 
30 iirV>-2. 2' -5?*;W3j^>B6*l#e.n-5. 9. 9' 

-xi:ut:7;p:tU'>-2-*;i^jH>K, 9. 9' -x 

\iU\iy)VtV>-2, 2'. 7-hUA;W:j?>K** 
1^9. 9' -XlfDlf7;P:tW>-2, 2' , 7, 7' 

[0 0 34] (g) 9, 9' -7,}dU}dy}V^U>- 
2. 2' -v'pt^'/-;VS:ft-L'T®2, 2' -x*;i/3l? 
i^$'-9. 9* -7.\ia\dy)V:tU>i>^'^<D2. 2' - 

t!x (:/Dt.;t5=^;w -9, 9' -xfcrDif7;i':tw> 

^ [V. Prelog, D. BedekoYic. Helv. Ghtn, Acta 62 (19 
79) 2285] 

^S-C. '<>-if>«fO:*-hU'>A>»t HDKX (2-;^ 
h^l^-^Xh^v') 7)V5*-h(Fluka)0 7 OSa96S8l 
SS^tlOg*, 2, 2' ->?*)W3H+5'-9i 9' - 

7. \iU\iy)VtV> (ffi«*;HP>K) 2. Og©'^^ 

•i?>2 OBi®»»jaticig'^*M::«lT^Jo-rs, 
o®7c»je*&fflt»Ti o-CT^^u jg-&«iisasK 
517 r*. *'c«5i*u, aiii"Ti^*->'>ATttj»ufca, * 
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• 1 




S3 



nfCj;»3. 9, 9' -XtrPt:7;P:*-l/'>-2, 2* - 
i^yf-^ry-JV (a-p. 2 5 4~2 5 5t:) 1. 5 7g*t# 

5g«9. 9' -X\in\fy)U:tl'>-2. 2' -i?^ 
^'/-;H3. 5g®'<>1?>4 0 0iil»ttJC«T»10 

«flt(B.p. 17 5~17 71C) iUT, 2. 2* -tfX 

(:/n^;>ig^;W -9. 9* -7.\*a\iy)Vtv>i 
1. 7g*tff^n5. 

[0 0 3 5] (h) 9, 9' -;^t;Dt^7;^:^-^>- 
i'^^^T'f h(Seloicelte, Alpha lDorgai)ics)±<0 
i^DA (VI) ^^'^KSgifi^U s^*&a«T 

ffl V J S U * y ;i/±T? © i7 D T h if 9 7 - i t;:i[fl: 

ptg^W^/X-^rJVd^&OieSrfbCJiD, 9. 9* -X 

p. >3 0 0'C) 15 2iiigt2' -t HD:t^->;><9';i'- 
9. 9' -XfcrDH7;i^:^-W->-2-*;i':j<7;i/5*bH 
2 0 4k (LP. 2 6 2~2 6 3'C) )»t1l&n4&. 
[0 0 3 6] (1) 2. 2' -5^757-9. 9' - 

jBHNOi;^ffiM8tl 5 Oil^^ftttl 5 0*lt<D&^«l 
Sk»«5 0 0il*C!>9. 9' -XfcrDlf7;P:tl'> 
15. lg0»a»Slf»C. 3 0»WA^»tT«fT»jDU 

D. *)««f«a:iBS*-6. 9i§lttifi^. 2. 2' -z^=. 

ha- 9. 9' -xent:7;v:*-^><o»fi*!ifl(itp. 

2 2 0-2 2 4t:) 18. 5g*t»6n«. *»»2 5 

oii*i6®sies»c<kD. a£»6©»«iea (m.p. 2 

4 5~2 4 9t:. i>«f«IC|««>;&:'bOtt2 4 9~2 5 0 

t:) 12, 7g)*t#6n*. $^r:hnxt;ntr7;i/:tu 

>4. 0Bia:ft»3(c4. Og^CDa'&«>&, 10 Olio 
X^'>'-;l'«f>Tai«T. 1D«L, ISmlOjiHCl* 

3 0 iJ-IW3ft>»tr«T»10-r-6. S 6JC 3 OiHUaKbfc 
ft. )illl«)ft«tti|-r«. lftd0!)WK«*4 0 Oih » 

NH4OHI 5Bl:fe±t«BSK:J-hiJ>>A*U'j7A2 Og 

HC 1 tzmmv, Stt^(Darco)^^i«>iC%a*Ctt# 
«ii-ri. jt5ab&«»H. NH4 0HT«T*ft 

2* -S>75/-9, 9' -XfcrDi;7;l':tW>3. 5 



(28) IV 4$n¥7 - 2 7 8 5 3 7 

T*-5(ap. 2 4 3*0 . 

[0 0 3 7] (J) ikmm^^m^^i>®»<o9. 9' 
-xifDt;7;i/:fw>eDji«ft:fcj;4 2. 2'. 1, 
7" -T-h9:/ot-9, 9' -xi;ntr7;i'*u>© 

»»5|59. 9* -XlfDli7JPs|-L'>3. 16g(10B 
■ol) $7«i^tt|g|l5eM(4>2«(|l 5ci)(t>(Cll<. 

OM$5rv-y-i$' (<|)jl?I3 Ocm)«t>©S^?LLfctt^l«I::^^' 
KJ15. 6g(4. 8ml. 9 6iiB0l) =fi^'r—9 

(fune hood) «t>-C-«4S[fl|-r«. SB, *l««j&#tt 

i%<^t$&(C4l^|BUicBU »j|!||(D||»;feJ:r^HBr 
««Bfc3fa-*. 3fe««rtt, ^i'an;t^'>i 5 0iifc:« 
«U «SfilcjiS*-<r, #05 0Bl©ffii(E«:J- 

h U A±Tft*U. D-i^ U X-^t:^W-^'T3ll«S« 
<&. aattt. i?5'DD;<^'>'/'<>i'>4 : 1*^S<DS 
«IA(cJ:oTlllfi-r<&. iR4K:^fi<DlSa5. 7g (9 
2%) . 

'H-NMR (CDC 1., ppb): 6.83(d. I=1.83Hx. 4 
H. E-l.l'.8,8'); 7.54(dd, 1=7.93, 1.83Hz. 4H. H-3, 
3'. 6. 6*); 7.68(d, I=7.93Hz. ^ H-4.4',5,5'). 
[003 81 (k) 2, 2' . 4. 4* . 7. 7' - 

30 's:^riJ-:fn*-9. 9' -xt;DK7;i'sM^>*»6<z>^r 

9, 9' -XbfDt;7;l':tW>3. 1 6g (1 ObboD 
OJafl:;*?U>2 OBlJSjBtC «S*Fe C 1 J 2 0 Ong 

;^%g. 8 5g(3. 1 5b1. 6 2iuiol) ©Sal 

£9%T»iis -Sr. iStf ft-? $ & (c 2 0 ^ni&a-r •&. 

4£> ^ric««, THF/^^'y-;WiewWieSk:J:-3 
TiSetClKSU 8 0'CT5l^n(i^;$-lt<&. iR«:«l 
e©ISft6. 1 5g (7 7 56) . 
'H-NMR (CDCl., ppB):6.76(d, I=1.53Hz. 2H. 
Hl.l'); 6.84(d. I=1.83Hi. 2H. fr-8.8'); 7.60(dd, 1= 
8.54. 1.83HI. 2H. H-6.6') : 7.75(d. I=1.53Hz.2a. B- 
3,3*): 8.49(d. I=8.5ffiz, 2^ B-5.5'). 
[0039] (1) 2. 1 -Vfn^-9. 9* -X 
trnif7JP:^-^>C!>^lJ 

i?X5=^;i'X-T-;H 5Bl+©vj<*->'>AB!0W0. 7 
55 2g (3 ObboI) t2-:^n^ti7x=;W5. 1b1 (3 
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55 

2^mti'»x. loomiKjsss^x 

10. Og (2 9. 6mmol) co^jaKSacJCiBT^Jfl-T 

iJ^fS, mraa. Jg^^n;^c9- (2-hf7xr:U 
jBU, *Tffii*U. KSI^JSr^ (sucked dry), MSSS 

M^: 2. 7->^:/D^-9, 9* -X bTn fcf^;^:*- 

u>i ig (7 7 3^). ^-na. THF*>&coHJ!6aic 

^H~NMR (CDC Is. ppm): 6.73(d, J=7.63Hz, 2 

H. H-r,8'): 6.84(d, J=1.83Hz, 2H. H-1,8): 7.15(t 
d, J=7.63. 1.22Hz, 2H, H-2',r); 7.41(td, J=7.63, 

I. 22H2. 2H. H-3'.6'); 7.48(dd, J=8.24, L83Hz, 2H, 
1^3,6); 7.67(d, J=8.24; 2E: H-4,5); 7.85(d. J=7.6 

3. 2H. H-4',5*)o 
[0 04 0J (m) 2, 7-y>:fj)V^3:h^iy-9. 

0. 9 7g (4 Ommol) t 2 -Zfa^}dy x.=:Jl9, 3 
2g (6. 8ml, 4 0nBol) iiyBmU^HftifV:^^-' 

2f^mM'fx. «j»s^x^;px-7^;n o o 

fal^(D2, 7 ''i^:fyJV:fiXh^iy-9-y)V^Uy>l 

fl:«b«:H#:*«3iajaL. /&aJx-x;wT«c}*"r 

A 1 5gco^*2 5 om\^(omm^xtQ^»mr^. 1 
^Ma> m^'istirz9- (2-tf:7xxu;w -2, 7 
-i^*;p3Kxh=^^>'- 9 ;i^?&K§iaija 

»K1 0 0mI+T6l«ia»B$it$o S^4&&-l!(fe«Sa 

iR^: 2, 7~>'*;i.2Hxh^>/-9. 9' -7.}^a 
}iy)V^V>\ 5. Ig (8 2%) o -etltt. X^^/- 

'H~NMR (CDCI3. ppm): 1.30(t. J=7.12H2, 6 
H, XXx;l^CBs); 4.27(q, J=7.12Hz, 4H. XT^x^M: 
H,); 6.68(d, J=7.63Hz, 2H. H-l\8'); 7.H(td,J=7.4 
8, 1.22Hz, 7SL. H-2',r); 7.40(td, M.48, 1.22H2, 



(29) ^P5*H¥7-2 7 8 5 3 7 

56 

4B. H-l,8.3\6'); 7.89(dt. J=7.63, 0.92H2. 2H, H- 
4', 5'); 7.94(dd, J=7.93, 0.6Hz. TSi, H-4,5); 8.12(d 
d, J=7.93, 1.53Hz, 2H, H-3.6)o 

[0 04 1] (n) 2, 7-i;:/nq&-2' , 7' - 
y3-H-9, 9* -7.\iu\iy)Vi)rvy(D'^m 

'iam^m^tmyu-vt^mxit2 5 omKoHg^^ 

5 OiDiacg^8t»i(D2, 7-v:rD^-9, 

9' -7s\iu\iy)v^v>2, Z7%o>mmm^%ox. 

T, TKSmltjg^U Wmk2m\. B^mi. 2 7g, 
i^? a-HKO. 5 3g*$±r/ia:fift;iK3fl5ml$^lniL;t 

0;*^^> 1 5 OmUC^^b, Na2S08^?Bc> NaHC 

0, 2, 7-5^:/D^-2' , 7' "i?3-H-9, 
9' -Xt?ne:7;l/:t*l/>(0^Slfi<^)fie®:^t^aWiK^T 

a? »H-NMR (CHCls. ppffl):6,80(d, J=1.83Hz, 2 
H); 6.99(d. J=1.53Hz. 2H): 7.51(dd. J=8.24, 1.83H 
z. 2S0: 7.54{d. J=7.93Hz, 2H); 7.65(d, J=8.24Hz, 2 
H); 7.72(dd, J=8.24, 1.53Hz, 2H). 

[0 0 4 2] B. ^gLVt 
W 1 

2. 2* -tfX ('<>\/:7^>-2->f;W -9, 9' 
-X\fa\fy)V:irU> [W. Sahm. E. Schinzel, P. Jar 
ges, Liebigs Ann. Chem. (1974) S2^<D':/^mtmU(D:^ 

30 •9-U5";P7;^5^fcH2. 7g (22mmoI)t2, 2' -tf 

X {:/a^^^M -9, 9' -y^}^a\!:y)i:tu> 

5. Og (1 OnnoDtSSSTDMF 1 5mHCfi5«IU. 
m&^NaOHO, 9g(2 2. 5mmol)*cktXXA5^aL 
^^u/>^(spatalatip)<DKI tjg'&T^o ?g^ife<&llPj» 

ai&RO. 5idK *7mI45j;tX;)<^'/— ;i/7ml<DS 

49 cnjrcfcD> 2, 2' -ifx (2-7}N;P^;W>rxX 
;^*=lrv^^;W -9, 9' -XtrDtf>';V:tW>4. 
6g (7 9 56) i)m^n^o 2, 2' - IfX (2-J|^;i. 
^J\^y3cr:)V:t^->^^JV) -9. 9* -XhTDtf^;!^ 
:tU>S. 8 5g(l Ommol)$h;PX>l Oml^i'TjRS 
U/tT07X»J>2. lg(2 2. 5iDaol)i:ig'&*r'5. 
x/t5'3.^9='!y7^0p- h;Px>x;i'3f;>»&lBi>5., M 

50 ti^ts&nmtRxtitimT^o -5-n*«5i»iau ^3^/- 
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(30) 



»BB¥7-2 7 8 5 3 7 



57 

X-'^>>?Ux>7xr::;i'75>7. 35g(10BBOl) 
:feJ;t;KOH0. 6 2g (1 ImoD*. ^mf. DMF 

jlSI:t-:^>«K:*V»T6 0'CTr««IU&«. 2, 2* - 
ex ('<>'/79>-2-'f;W -9, 9' -XtiDlf 

10 043] W 2 

2. 2' . 7, 7* — rh7 ('><>'/75>-2— f 

jw -9. 9* -xfcrDtf7;i/:*-u>tt, aaiisesi/ 

A:fl:4MI»Jt&ffiV)T. ffli^l^«<i[>:#l£icJ:-3TMil 

10 044] W 3 

2, 2' , 7. 7' -5=-h^7x-;i'-9, 9' -XfcT 

2, 2' . 7. 7' -T-N5:/n^-9, 9-xi;at a> 

y)V:tl'>5g (7. 9iaol). 7 x-^Pffllit (phenyl bor 
onic scid)3. 86g(3 1. 6mol). hUy3i—)\^4^ 
X7-^>3 3 1. 5Bg (1. 2 6 4I11B0I) 
r>i»r-fe7'-h7 0. 9Bg (0. 3 16koI) «. hJV 
X>6 SBlt^KtJ-hU^'/x*** (2M) 4 0ilt© 
}e^«I+TX5U-fl; (slurried) -f-S. «b<«tt^b 
«;*te„ fi^<»*ai«Tr2 4^Bf|»BI5^li-4. 

Tf>&33ia, ia«:*iR9iatjaL. *Tit»L. 5 O'er* 

EElfLmt^. 2. 5 8g«t»6n-&. tt«$5 OalOh 

iRtl^i: 4. 2 5g(8 6X) 
CO 04 5] m 4 

2. 2' . 7. 7' -T^h^+X (tr7x-;P) -9. 

2, 2' . 7. 7' -T-h^:/D^Xfc!Dlf7;l'*W> 
5g (7. 9iiiiol), lf7xx;i/|9Bft(bipheDylboroDic a 
cid)6. 57g(33. 2uol). h U 7xX.;|/3ttX7W^ 
>3 3 1. 5ig (1. 2 6 4nol) ^^XfA7i?K/AT 
■feT— h70. 9iig (0. 316bbo1)«. h;PX>6 40 
5mlt»mi-h*J'>A7iimi (2M) 4 0aia:<DS-&« 

]i»T-C2 4l^m2»B$-&'&. ^&£Tm9l», Q 
«:*i»3iatjib, *T«t»b. 5 Ot:-Ci(ttE<Qft-r.5. 
5. 9 5g (8 1%). 
[0 046] W 5 

2, 2* , 7, 7' -^rh^tf^xXUJl—g. 9* - 
9eKi^S^:f*ft^^7Xift#«^«fll^/^2 5 Oal«> 

— «77X3«t>-p, xh5:^D^xt:nif7ji'*w> 50 



58 

5. 5g. br7x:=.;PaSt(bipheDylboronic acid) 7. 
2g*J:t^T-h5=t^X (M)7xX;P*X7-f >) /X7 
5?'>A4 0 Oiig«h;PX>l 0 OBltKtt*U'>A»a! 

5 oiit©js^«j«t«T?, x5'j-ft;-r-5. nmn-UvT^ 
ffi-&«f*. a«T8«fiiiii»fli*-a-i. 

«ct»cj;oTiia«tB-r-s. -^^D-a-fc^fliffl*. a«t 

:^ h g '^A±Tftjftb. n-^'UxAjpU-3'JiTil« 
S*-5t. 4feric«©i82©il4^At»6n<&. no®^ 
«H^i-«-&t>-a: (8^ , irDD3j«;PAK:««f «. 
najfvjWA»»t*Sttl^Ti(Mi*-a-. ->'J*y)P©SVi 

;*j9A*abT«ia-r«. D-3"jxAj)?u-3'±Tii 

HAM.: 40 8-0 (DSC) . 

'H-NMR (CDCI». ppb) : 7.14(d. I=1.53Hi.4 
H): 7.75(dd. 1=7.93. 1.53Hz, 4H); S.OKd, 1=7. 93H 

1, -ffl): 7.34(dd, J=7.32. 1.37Hz. 4H): 7.42(t.I=7.3 
2Hz. 80: 7.58(2ffl). 

[0 0471 W 6 

2. 2' . 4. 4' . 7. 7* -'\:^tJ-t;7xXU;i'- 

9, 9* -Xt!Dlf7;i/:tl«'>©^« 
9a(?M»2:«[«!ti:;tf9Xtt#SI^%{tA.:l&2 5 Oil© 
r:a79X3(i>Tr. '\*u-:/Dtxtfnfcr7;w:^-u> 

1. 6g&tf7xXJUSItt(bipheDylboroDic acid)3g<!: 
4. hJl/X>5 Oilt lM©@t»*U'?Aa5»t5 Oili: 

©js^«*Tr, X5u-fl;-r«. s^^&ajifTass 

b, 5ml hJPXVtfOx h9+X (hU7xX;i/ircX7 
W» A^i^-^Al 1 5«*aiit«. fi'&ttSr. «*frb 
»«TTf7l^|IIJ»)»S-ar*. SJ£:*»3STU& 

AoT, 21iatil-ra («5i-«*|6!±*-a--6fc*fc. tf 

T. n-^'UX/t#V-^'±T3ll«Sli:«. ^J««l*. 
anpt^'>/'<>'3'>*»6©fflSaici:oTa 6»c 

ii!«-rs. jinfcio, uvMitT-c, wfifca^t-rs 

««©»ft2g (8 0%) *t#6n-5. 
»»C-NMR [3 6 0yHz; ATP, :/D- H;t> Ht**^ 
:/U>d'Ufcl (CDCU.ppa): 65.94(1C. Xt!P-0: 
126.9S(6C. CH); 126.97(6C. CH). 127. 17(6C. CH), 12 
7.35(6C. CH). 127.36(6C.CB). 127.39(6C, CH), 127.5 
2(6C. CH). 128.73(6C. CH). 128. 75(6C.CH). 128.94(6 
C.CH). 129.90(40. (W. 137.77(2C). 137.86(2C). 13 
9.43(2C). 139.69(2C). 139.89(2C). 140.09(20). 140. 
17(20). 140.22(20), 140.30(20). 140.63(2C). 140.64 
(20). 140.68(20). 140.72(20). 140.74(20). 150.45(2 
C), 150.92(20). 
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59 ^ 

[00481 m 7 

m^ay^}^t5 (4- t -:/5^;^:7xri;i/) xh^y 
-jitf)^^(D2, 2' -trx [5- (p-t-:/^;v:7 

xr:;W -1, 3, 4-:t+-3->?7\/-;P-2— f;W 
-9. 9' -xtfnif:7;i.;ti/><D'&^ 

(a) 5- (4- t -y5";^:7xr:;w ^h^v^^jj^ 

jlSS?&aiSSr{iAfc2 5 OiDl<D3ituic:7^X3«tiT. p- 

8 2g:feJ:r;:^hU'>A7vH5. 8 Sg^^St/ICDMF 

1 0 0ml4'(D^ft;hUX^;i^T>^r:^?A8. 2g&l 

2 CCTS^raHDJBkr^o ^®^T?&aJ«, *10 0ml 

D. «ifi«jfsa4. 4g*t»6n^, 

(b) 9, 9* -7.\lU\iy)V^V>-2, 2' 

mmi^n^t.m.m^=i.--^t^m7Lfti o omi^^xn 

fl'T, 9, 9' -7.\iO\iy)V^V>-2, 2' -i^^lJ 
;^3S>il2g (Smmol)^. mWV1tX(0^it':=^)Vi;u^ 
^ H2 0inl*5c}:(:^3^KODMFa:^t>-ti:T; ®j8T'C4^ 

?ftX-x;V (3 0-6 or) 4 Omi&SafCjD;?L, 8* 

(c) 2, 2' -trx [5- (p- t ->^5";i/:7xx 

;w -1, 3, 4-:t^-9-i;Tl/-;k-2-^;W - 



(31) ^^BI¥7-2 7 8 5 3 7 

9, 9* -Xt:Dlf:7;i':tU> 

«^*brus^>2 0iDirc«iw$'&fc5- (4- t-:/^;i. 

:7xx;W 7^h^\/-;P2. Og (l l nnD0l)*ff[fl2CDK 
^n^-f Htcjn;^, ig^2»^> ^ei4:^X©TT2Kra 

aw-rs. S'&***2oomncjpA. 2WfM 

;i^A/»Kx^;p (9 9:1) sffli^^T. vu*y;i'± 
10 d^e^sjear^. cinic^to, m^(of&&2, 4g*t# 

^H-NMR (CDC Is, ppm):1.31(s, 18H, t-^^ 
;l'). 6.77(d, J=7.32Hz. 2H), 7.18(td, J=7.48, 1.22H 
z,2H). 7.44(td, J=7.40. 1.22Hz, 2H), 7.46(d, J=8,5 
4Hz. 4H), 7.50(d. J=1.22Hz. 2H). 7,94(d, J=8.54Hz, 

4H), 8.02(d, J=7.93Hz. 6H), 8.20(dd. J=7.93.L5^ 
z, 2H)o 

[0 04 91 C. 

2, 2' , 7, 7' -5^h7+X (tf7xX;W -9. 
a? 9' -7.\lU\f.y)V:tVy^!;uuiis)VIx (3 0mg/iD 

1) xt:>n-5">4f (looorpiD) ^mm 

UT> -f>i?«>A/ffl:t*e^H (I TO) TtSH^nfe 

Mg/Ag (8 0/2 0) om®^C:(^):7^;VAfc: 



(51) Int. CI. » ia»JIB^ /rrtSSa*^ Fl S«^^S9f 

C0 7D 307/79 
// C 0 7 C 13/72 9280-4H 
211/61 



(72)KW« - S/x>47 

Hi'^Va^^Slglx 65719 ii^y)\^ 

32 

(72)»M# NTX- S^a.5^-U> 

H<U/S^?PS5^ 65830 ^U:77" 

)V, yy>^y}V9'-' l^zjLVy—^ 14 



(72)5l9q# n ^ > h • i^oL7-)V> 

v-(ymnm\mv' — 65i89 ^>{-y. 

n—'ry, /\0^)V^) v^—z/zj. V ir 
13 

Y^ymi^mm'T — 55131 ^^>y, 
TA»u>tr>^;^^ 23 

(72)S5W« 

^^vmnmrn'r — 55126 ^-f>y, 

i£)lhO^XO>if 13 
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